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ABSTRACT

This health and safety plan establishes the procedures and requirements
used to eliminate or minimize health and safety risks to personnel performing
operational tasks within the OU 7-10 Glovebox Excavation Method Project
operational areas at the Subsurface Disposal Area of the Radioactive Waste
Management complex at the Idaho National Engineering and Environmental
Laboratory. This plan has been prepared to meet Occupational Safety and Health
Administration standard, 29 CFR 1910.120, “Hazardous Waste Operations and
Emergency Response Requirements.”

This plan contains the assessment and associated mitigation of safety,
health, and radiological hazards for conducting operational activities within the
Operable Unit 7-10 project operations area. Safety, health, and radiological
professionals assigned to support Operable Unit 7-10 project operations will
define the most appropriate hazard control and mitigation measures based on
operations-specific conditions and will make changes to this plan and associated
work control documents as appropriate.
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Health and Safety Plan for OU 7-10 Glovebox
Excavator Method Project Operations (Draft)

1. WORK SCOPE

11 Purpose

This health and safety plan (HASP) identifies health and safety hazards and requirements used to
climinate or minimize the hazards during Operable Unit (OU) 7-10 Glovebox Excavator Method Project
operations within the Subsurface Disposal Area (SDA) of the Radioactive Waste Management complex
(RWMC), located at the Idaho National Engineering and Environmental Laboratory (INEEL). This HASP
has been written to meet the requirements of the Occupational Safety and Health Administration (OSHA)
Code of Federal Regulations (CFR) standard, 29 CFR 1910.120, “Hazardous Waste Operations and
Emergency Response” (HAZWOPER).

This HASP has been prepared to address OU 7-10 project operational hazards and associated
mitigation based on general operations within the OU 7-10 project operationally controlled area at the
RWMC. This HASP is applicable to all operational activities following construction through facility
layup (but not including deactivation, decontamination, and decommissioning). This plan and additional
job safety analyses (JSAs), operational technical procedures (TPRs), and management control procedures
(MCPs) will further define QU 7-10 project operational hazards, hazard mitigation, and procedural
requirements as the facility begins operation and new hazards are identified. This HASP will be reviewed
and revised, as appropriate, by OU 7-10 project Industrial Hygiene, Industrial Safety, and Radiological
Control (RadCon) operations personnel to ensure its effectiveness and suitability for OU 7-10 project
operations.

1.2  Applicability and Jurisdiction

Project operations will be conducted under the administrative controls of a safety analysis.
Technical procedures, JSAs, and other appropriate project health and safety evaluations will be conducted
to ensure operations are conducted in compliance with the facility authorization basis. Project operations
will fall within the jurisdiction of the RWMC site area director (SAD). This HASP applies to all
personnel conducting QU 7-10 project operational activities in these areas.

1.3 Site Description of the Idaho National Engineering and
Environmental Laboratory

The INEEL is a U.S. government-owned test site located (32 mi) west of Idaho Falls in
southeastern Idaho (see Figure 1-1) and managed by the U.S. Department of Energy (DOE). The INEEL
encompasses approximately 2,305 m?® (890 mi®) of the northeastern portion of the Eastern Idaho Snake
River Plain. The Eastern Idaho Snake River Plain is a relatively flat, semiarid, sagebrush desert with
predominant relief being manifested either as volcanic buttes jutting up from the desert floor or as
unevenly surfaced basalt flows or flow vents and fissures. Elevations on the INEEL range from 2,003 m
(6,572 ft) in the southeast to 1,448 m (4,750 ft) in the central lowlands, with an average elevation of
1,516 m (4,975 ft). Drainage within and around the plain recharges the Snake River Plain Aquifer, a
sole-source aquifer that flows beneath the INEEL and surrounding area. The aquifer is approximately
137 m (450 ft) below ground surface within the Site boundaries. Regional groundwater flow is southwest
at average estimated velocities of 1.5 m/day (5 ft/day).

I-1
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1.4 History

The U.S. Atomic Energy Commission initially established the Site in 1949 as the National Reactor
Testing Station for nuclear energy research and related activities. In 1952, the Site expanded its function
and began accepting shipments of transuranic (TRU) radionuclides and radioactive low-level waste. In
1974, it was redesignated the Idaho National Engineering Laboratory, and then, in 1997, to reflect the
expansion of its mission to include a broader range of engineering and environmental management
activities, the name was changed to INEEL. Currently, the INEEL is used to support the engineering
efforts and operations of the DOE and other federal agencies in areas of nuclear safety research, reactor
development, reactor operations and training, nuclear defense materials production, waste management
technology development, and energy technology and conservation programs. The U.S. Department of
Energy Idaho Operations Office (DOE-ID) has responsibility for the INEEL and delegates authority to
operate the INEEL to government contractors. Bechtel BWXT Idaho, LLC, is the current management
and operating contractor for the INEEL.

1.5 Background and Description of the Radioactive Waste
Management Complex

The RWMC was established in the early 1950s as a disposal site for solid low-level waste
generated by operations at the INEEL and other DOE laboratories. Radioactive waste materials were
buried in underground pits, trenches, soil vault rows, and one aboveground pad (Pad A) at the SDA.
Transuranic waste is kept in interim storage in containers on asphalt pads at the Transuranic Storage Area.
Radioactive waste from the INEEL was disposed of in the SDA starting in 1952. Rocky Flats Plant
(RFP)* TRU waste was disposed of in the SDA from 1954 to 1970. Post 1970 transuranic waste is kept in
interim storage in containers on asphalt pads at the Transuranic Storage Area.

In August 1987, in accordance with the Resource Conservation and Recovery Act (RCRA),
Section 3008(h) (42 USC § 6901 et seq.), the DOE and the Environmental Protection Agency (EPA)
entered into a Consent Order and Compliance Agreement (DOE-ID 1987). The Consent Order and
Compliance Agreement required DOE to conduct an initial assessment and screening of all solid and
hazardous waste disposal units at the INEEL and set up a process for conducting any necessary corrective
actions. On July 14, 1989, the EPA (under the authority granted to them by the Comprehensive
Environmental Response, Compensation and Liability Act of 1980 (CERCLA) [42 USC § 9601 et seq.],
as amended by the Superfund Amendments and Reauthorization Act of 1986 [Public Law 99-499])
proposed that the INEEL be listed on the National Priorities List (54 FR 29820). The final rule that listed
the INEEL on the National Priorities List was published on November 21, 1989, in 54 FR 48184. On
December 4, 1991, because of the INEEL’s listing on the National Priorities List, DOE, EPA, and the
Idaho Department of Health and Welfare entered into the Federal Facility Agreement and Consent Order
for the Idaho National Engineering Laboratory (DOE-ID 1991). The Federal Facility Agreement and
Consent Order (FFA/CO) established the procedural framework and schedule for developing, prioritizing,
implementing, and monitoring response actions at the INEEL in accordance with CERCLA
(42 USC 6901 et seq.), RCRA, and the Idaho Hazardous Waste Management Act (HWMA 1983).

a. The Rocky Flats Plant, located 26 km (16 mi) northwest of Denver, Colorado, was renamed the Rocky Flats Environmental
Technology Site in the mid-1990s. In the late 1990s it was again renamed to its present name, the Rocky Flats Plant Closure
Project.



1.6 Background and Description of the OU 7-10 Glovebox Excavator
Method Project

Operable Unit 7-10 (see Figure 1-2) was identified for an interim action under the FFA/CO
(DOE-ID 1991), as described in the Record of Decision: Declaration of Pit 9 at the Radioactive Waste
Management complex Subsurface Disposal Area at the Idaho National Engineering Laboratory, Idaho
Falls, Idaho (DOE-ID 1993). Under the FFA/CO, the INEEL is divided into 10 waste area groups
(WAGsS). These WAGs are further subdivided into OUs. The RWMC has been designated as Waste Area
Group 7 and was subdivided into 13 OUs. Pit 9 comprises OU 7-10.

The 1993 OU 7-10 Record of Decision (ROD) (DOE-ID 1993) and the 1998 Explanation of
Significant Differences specify environmental remediation of TRU waste from OU 7-10. Initially,
remediation of OU 7-10 was to be conducted under a subcontract. Later, after experiencing delays, the
remediation was divided into three stages:

o Stage I included the in situ TRU waste characterization through probe holes and core sample
retrieval and analysis

. Stage II included the retrieval of all materials from a 20 x 20-ft area of the pit down to bedrock

o Stage Il would rely on information obtained during Stages I and II to determine the appropriate
interim action for the remainder of QU 7-10.

Stage I retrieval 90% design was developed between DOE-ID, the Idaho Department of
Environmental Quality, and the EPA. It was a complex design that provided for methodical waste
retrieval as well as precise recovery of in situ characterization data. Because the Stage II 90% design was
time consuming to build and operate, DOE requested a schedule extension for its implementation. The
Idaho Department of Environmental Quality and the EPA denied the request, which led DOE to
implement a formal dispute resolution process described by the INEEL FFA/CO. As part of the dispute
resolution process, INEEL conducted a study to find a safe, faster, and less costly means to conduct the
Stage I retrieval demonstration. On July 23, 2001, the INEEL began a comparison of alternative methods
to accomplish the Stage II waste retrieval demonstration at OU 7-10. As a result of this comparison, the
Glovebox Excavator Method approach was recommended as the Stage 11 path forward because it provides
the best balance of schedule, cost, and risk of the options analyzed (INEEL 2001).

The OU 7-10 Glovebox Excavator Method relies on a commercial excavator with the cab and
operator located outside a confinement structure. Gloveboxes house material handling and packaging
operations, and an insulated fabric enclosure isolates the confinement structure and the gloveboxes from
the outside environment.

The specific objectives for the OU 7-10 Glovebox Excavator Method Project are to:

o Demonstrate waste zone material retrieval
o Provide information on any contaminants of concern present in the underburden
o Characterize waste zone material for safe and compliant storage
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o Package and store waste onsite, pending decision on final disposition.

Facilities associated with the OU 7-10 project are located at OU 7-10 and surrounding areas. The
OU 7-10 project excavation area is defined by a 20-ft x 145-degree arc down to but not including the
underburden. The Project will remove at least 75 yd® of material from the waste zone in this arc and will
sample the underburden. The excavation arca was selected based on shipping records that indicate that
this area contains high concentrations of volatile organic compounds and on recent probe data that
indicate that one small portion of this area could contain a high concentration of TRU radionuclides.

1.7 Project Facility Overview

The project includes waste zone material excavation, sizing (when needed), sampling, packaging,
assaying, and storage. Materials within the waste zone are placed primarily in 55-gal drums. A secondary
capability exists for placing waste zone materials in 85-gal drums. The packaged material is then
weighed, radioassayed, and placed into onsite CERCLA-compliant storage. The packaged material will
then be stored onsite, pending decision on final disposition.

The project facilities include the Weather Enclosure Structure (WES) that houses the Facility Floor
Structure (FFS), Retrieval Confinement Structure (RCS), a commercial excavator, the Packaging
Glovebox System (PGS) that comprises three gloveboxes attached to the RCS, personnel support trailers,
an assay system, and one or more CERCLA-compliant storage units.

The WES consists of a prefabricated steel frame with an insulated membrane that is tensioned over
the frame to provide a tight-fitting shell. A structural floor placed over the ground provides a stable
working surface for forklifts, personnel, and confinements. The WES provides vital support functions,
such as operational lighting, localized radiant heating, life safety systems, fire detection and suppression,
ventilation, and filtration of the exhaust air.

The RCS is constructed over the retrieval area and is a confinement for radiological and hazardous
material releases during excavation and retrieval activities. The RCS is constructed of a steel ceiling, steel
floor, and steel wall plates attached to a structural steel framework. The RCS is equipped with windows,
sealed penetrations and interfaces, personnel vestibules, gloveports, an excavator confinement interface
for operation of the excavation system, and a bank of high-efficiency particulate air (HEPA) filters that
are inlets and outlets for the ventilation system.

The gloveboxes are constructed of a steel frame, stainless steel bottom, clear panels, gloveports
with gloves, rail-mounted transfer carts, operator work platforms, and HEPA filter inlets for the
ventilation system. Three packaging stations are included in each glovebox for loading waste into new
drums. Each station is accessed through a port in bottom of the glovebox. The new drums and drum
loadout ports and bag-out rings are within contamination control structures referred to as drum loadout
enclosures.

The RWMC facilities located nearest to the project facilities are as follows:

o An OU 7-10 retrieval structure and rails, a process building, a chemical warchouse, and support
facilities that were constructed during a Pit 9 project by a previous contractor and then abandoned
before use

. Activities being conducted at the SDA for removal of organic contamination in the vadose zone
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o Active low-level waste pit at the SDA

o Heavy equipment storage shed (Waste Management Facility [WMF]-609)

. Construction and field support trailers (i.c., WMF-645, WMF-646, WMF-657)
o Radiation Control Field Office (WMF-601)

o RWMC highbay (WMF-602)

o Advanced Mixed Waste Treatment Facility.

Significant physical interfaces with RWMC systems include connection to the RWMC firewater
supply, alarm, and ¢lectrical power systems.

1.8 Project Key Facility Components

Operational aspects of the OU 7-10 project are described in the following sections. Each activity
associated with QU 7-10 project operations will incorporate hazard identification and mitigation measures
and follow requirements of MCP-3562, “Hazard Identification, Analysis and Control of Operational
Hazards,” or Standard (STD) -101, “Integrated Work Control Process.”

1.8.1 Weather Enclosure Structure

The WES is a commercially available enclosure measuring approximately 80 x 110 x 35 ft and is
attached to the Facility Floor Structure. Figure 1-5 shows the WES facility layout. Operating personnel
work within the WES during excavation and packaging operations. The WES consists of a prefabricated
steel frame with an insulated membrane cover. The membrane is impregnated with flame resisting
compounds. Although not considered equivalent to the fire-resistive characteristics of noncombustible
materials, the WES achieves the fire protection objectives of the National Fire Protection Association
(NFPA) 801, “Standard for Fire Protection for Facilities Handling Radioactive Materials,” (NFPA 1998)
with no reliance on the fire resistive characteristics of its construction. Thus, it is concluded that this
construction method is appropriate for the WES. DOE-ID has agreed with this design decision (Lyle
2002a).

The WES provides vital support functions such as operational lighting, localized radiant heating,
life safety systems, fire detection and suppression, ventilation, and filtration of the exhaust air. Fire
protection for the WES is provided by an automatic dry-pipe sprinkler system plus detection and alarm
systems.

For protection of the RCS and PGS, which are designated safety-significant, the WES is designed
to meet performance criterion (PC) -2 wind-loading criteria identified in DOE-ID “Architectural
Engineering Standards™ (DOE-ID 2001). Meeting this criterion is bounding for seismic events. The WES
also is designed with a structural framing to resist loading from snow, rain, and other weather-imposed
loads. Lightning protection is provided on the outside of the WES and is designed to protect the facilities
and personnel from the effects of a lightning strike.

1.8.2 Retrieval Confinement Structure

The RCS is a Nuclear Fuel Services, Inc.-Radiation Protection Systems, Inc. Perma-Con system
manufactured by Kelly Klosure Systems interfaced with the excavator, FFS, and PGS. The Perma-Con
system is a commercially available radiological confinement system constructed of stainless steel modular
panels that lock together. Cross-members are provided within the panels to provide support for the steel

1-9



panels. The structure is connected to the FFS and the three gloveboxes that makeup the PGS. Joints in the
RCS are sealed with sealant and tape.

The RCS interface to the excavator is through inner and outer booted confinement assemblies. The
inner boot assembly seals the boom pivot cylinder area and hydraulic hose opening area in the excavator
frame. The outer assembly seals the excavator frame to the RCS. The inner assembly is a steel plate box
constructed around the boom pivot cylinders and hydraulic hose opening. The inner assembly includes
bulkhead fittings that interface to hydraulic hoses and an opening with a bolted steel plate to allow access
to both sides of the bulkhead fittings. To seal the hydraulic hose opening, steel plates with hydraulic hose
bulkhead fittings are welded to the excavator frame and boom pivot box. The outer booted confinement
assembly is flexible to ensure seal integrity against small excavator movements and vibration, provides a
barrier that shields the internal seal assembly from direct flame impingement, and is resistant to attack by
waste zone materials. The outer boot consists of steel sheet welded to the outer excavator frame, steel
angle, flat gasket material, Unistrut, fire shield, and commercial bulkhead connectors (see Figure 1-6).

The RCS viewing windows are made of Lexan. The viewing window in front of the operator’s cab
provides line of sight to portions of the excavation and the inside of the RCS. Lexan windows are
combustible. By DOE-ID approval of an equivalency request, the use of Lexan windows in the RCS is
appropriate for the project (Lyle 2002b).

Closed-circuit television cameras located in the roof the RCS and connected to video monitors in
the operator’s cab provide views of the excavation that cannot be seen through the window. Lights on the
RCS aid in visibility.

Access to and exit from the RCS is through a stainless steel panel door located in the personnel
access room or through the personnel emergency transfer vestibule near the exhaust HEPA filter bank.
Gloveports and transfer ports are located in some RCS panels to allow equipment or material transfer and
manual manipulation without entering the RCS. Equipment and material enters and exits the RCS through
stainless steel panel double doors in the transfer vestibule. The access doors are self-sealing.

Cable, pipe, hose, and other penetrations through the RCS are sealed by a variety of methods to
ensure there are no leaks to the WES or the personnel and transfer vestibules. Several of the penetrations
allow a radiological control technician (RCT) to insert a probed instrument into the RCS for the purpose
of performing air monitoring.

The passive confinement features of the RCS are safety-significant and are designed to meet PC-2
seismic-performance criteria identified in DOE-ID “Architectural Engineering Standards.” The WES is
designed for PC-2 wind performance criteria and protects the RCS from this and other events.
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1.8.3 Excavator

The excavator is a commercially available diesel engine backhoe loader that has been modified for
the OU 7-10 project to ensure contamination control and a stable confinement interface with the RCS.
The tires, front-end loader bucket, bucket hydraulic cylinders, and outriggers are removed and the chassis
is anchored to the FFS to prevent inadvertent motion. Physical stops are installed on the excavator to
prevent contact of the end effectors with the RCS and RCS gloveports. Caps are seal welded on the RCS
side of the stabilizer support frames and the lower mounting pins on stabilizers are welded closed to
prevent contamination migration. Modifications to the excavator to provide the interface to the RCS are
shown in Figure 1-6.

The excavator is controlled from inside the operator’s cab, which is located at a window position
outside the RCS to provide line-of-sight operations. Only the excavator arm extends into the RCS. The
arm consists of a fixed-length boom, an extendable stick, and an end effector coupling controlled by the
operator in the cab. The excavator can lift and move loads up to 1,000 Ib from any boom and stick
position in the pit. A hydraulic pressure-measuring line connected to a hydraulic cylinder on the excavator
and connected to a visual pressure gauge in the operator’s cab provides the operator with an indication of
the load weight based on pressures produced in the cylinder. Video monitors in the operator’s cab provide
the operator with views of areas that cannot be seen in the line of sight. A fan and duct connected to the
excavator engine exhaust pipe ventilates exhaust from the excavator to outside the WES.

The structures and attachments to the FFS that ensure the excavator is immobile are designed to
meet PC-2 seismic-performance criteria identified in DOE-ID “Architectural Engineering Standards.”
This design feature ensures that the excavator does not pull away from the RCS during a seismic event.

1.8.4 Packaging Glovebox System.

The PGS consists of three rectangular gloveboxes attached in fan fashion to the RCS. The
glovebox ends at the RCS are open and are sealed to the RCS. A structural steel framework that is
anchored to the FFS supports each glovebox. The panels, penetrations, interfaces, and ports are sealed and
secured to the frame or panels to ensure confinement. The assemblies are suitable for the waste zone
materials.

The side panels consist of lower and an upper sections. The lower panels are a laminate of
chemically hardened glass on the outsides of Lexan. The upper panels and ceiling are a laminated safety
glass material. This combination of composite panels at the bottom and laminated safety glass panels at
the top and ceiling provides for a noncombustible structure that is capable of maintaining confinement
during impact stresses. The floor and one end of each glovebox are constructed of stainless steel panels
connected to a steel framework. A laminated safety glass window is located in the end steel panel of each
glovebox. Each glovebox has an inlet HEPA filter, manual damper, and inlet filter ducting.

The gloves are suitable for the waste zone materials. For some operations, an outer leather glove is
placed over the inner glove to provide protection from glove punctures and cuts.

Rail-mounted primary and auxiliary steel transfer carts service each glovebox. The glovebox
operators manually position the auxiliary carts. The primary transfer carts are motor controlled, and limit
switches control the range of movement. Cabling for the limit switches is through bulkhead fittings in the
gloveboxes. The primary cart motors are located outside the gloveboxes. Light beam access guards within
cach glovebox prevent movement of the primary cart when gloves are extended into the glovebox through
the oval gloveports. The primary transfer carts are about 7 in. (17.78 cm) deep, and each are capable of
transporting about 3 ft’ of loose material or one intact drum.



Each glovebox has a rail-mounted electric chain hoist, which can be fitted with a dynamometer.
For the purposes of inspection and maintenance of the hoists and rigging in the gloveboxes, the
gloveboxes meet the definition of a hostile environment as defined by the DOE hoisting and rigging
standard (DOE-STD-1090-01).

Each transfer cart is fitted with a custom-made liner. For lifting purposes, webbing is sewn to the
underside of the liner with lift loops at the four corners. To lift a load out of the cart, the four lift loops are
grouped together on the hoist hook.

Three drum loadout stations are included in each glovebox system. Each drum loadout station is
accessed through a cover in the bottom of the glovebox. A funnel leads from each loadout station into the
drum loadout enclosure. Clean drum transfer bags are used to maintain a contamination barrier between
the glovebox and the drum loadout enclosure during drum loadouts. A drum liner is placed in the transfer
bag and then the liner/bag assembly is placed in the drum. The open end of the bag is secured to the drum
bag-out ring.

The passive confinement features of the PGS are safety-significant and are designed to meet PC-2
seismic-performance criteria identified in DOE-ID “Architectural Engineering Standards.” The WES is
designed for PC-2 wind performance criteria and protects the PGS from this and other natural events.

1.8.5 Drum Loadout Enclosures

During drum loadouts, the bag-out ring and new drum transfer bags form the primary confinement
for the loadout area. A drum loadout enclosure is located under each glovebox and forms a contamination
control barrier. The enclosures are constructed of fire resistant fabric panels on all sides with clear
polyvinyl chloride windows, sleeves, and zippered molded plastic doors and are supported by grommets
in the panels and ties to steel pipe frames. Interfaces are to the glovebox bag-out rings, the Facility Floor
Structure, and the filters and ductwork leading to the RCS. Untestable inlet HEPA filters are located on
cach enclosure. The enclosure exhaust connects to the RCS by ductwork, a manually controlled damper, a
testable HEPA filter, and another manually controlled damper. Lift tables located in the loadout
enclosures position and support drums during drum packaging.

1.8.6  Personnel Monitoring, Personnel Access, and Transfer Vestibules

The personnel monitoring, personnel access, and transfer vestibules are Kelly Klosures Perma-Con
System type structures similar to the RCS. The personnel monitor vestibule contains monitoring
equipment for controlling exits from the personnel access and transfer vestibules. The personnel access
vestibule accommodates the donning and doffing of personal protective equipment (PPE) for access and
egress from the RCS personnel access door. The transfer vestibule provides a transition between the
outside of the WES and the interior process and personnel work areas. Full and empty drums, soil bags,
transfer equipment, and personnel can move in and out of the transfer vestibule. Equipment doors allow
access to the RCS from the transfer vestibule.

1.8.6.1 Facility Floor Structure. The FFS design includes the framing and flooring for the
weather enclosure floor and the shoring box through the overburden. The floor structure covers about the
same arca as the WES. The FFS is designed to support and interface to the WES, RCS, PGS, excavator,
and other structures and equipment within the WES.

The main framing consists of structural steel, wide-flange shapes. The wide flanges rest on the
ground surface and are designed to span at least 24 ft between support locations to provide support if a pit



subsidence occurs. The floor is metal decking topped with a plate that has a nonskid surface. Areas with
high loads, such as the excavator support area, use a plate that is thicker than in other areas of the WES.

The floor is the working surface for personnel and supports small forklifts, pallet trucks, and other
movable equipment and instrumentation. Design loads include personnel, equipment, other structures,
wind, and earthquake.

The shoring box is a steel structure similar in design to trench boxes commonly used for
construction excavation, the main differences being the shape and size of the box. The box provides the
perimeter for the arc-shaped excavation area. The box is made from structural steel tubing and steel plate
and forms walls 3.5 ft down into the overburden. Excavation deeper than the shoring box establishes an
angle of repose to eliminate large sloughing events that could undermine the FFS. Installation involved
excavation of a 3.5-ft deep trench around the perimeter of the retrieval area, installation of the metal
shoring box in the trench, and backfilling the trench.

No reliance is placed on the FFS for the control of contaminated firewater. Any contaminated
water that escapes the excavation area or other portions of the WES will be confined to the OU 7-10
surfaces external to the WES and the storm water catch basin located to the south of OU 7-10. By
DOE-ID approval of an equivalency request, this contamination control method is considered appropriate
for the OU 7-10 project (Lyle 2002a).

The FFS within the RSC is safety-significant and is designed to meet PC-2 seismic-performance
criteria identified in DOE-ID “Architectural Engineering Standards.” The WES is designed for PC-2 wind
performance criteria and protects the FFS from this hazard.

1.8.7 Interim Storage Pad

The interim storage pad is an open gravel pad used for the interim storage of waste coming from
the PGS. Onsite storage will be required pending a decision on final disposition or shipment to the INEEL
CERCLA Disposal Facility (ICDF). An optional staging arca that may be used is the overburden staging
area.

Toxic Substances Control Act (15 USC § 2601 et seq.) and RCRA cargo containers may be used
for interim storage of Toxic Substances Control Act and RCRA waste coming from the PGS. Onsite

storage or possibly WMF-628 will be required pending a decision on final disposition or shipment to the
ICDF.

1.8.8 CERCLA Compliant Storage

Onsite storage of newly packaged waste materials may occur primarily in WMF-628, which is
RCRA-permitted storage building at the RWMC or in commercially available satellite storage units.
Storage in WMF-628 is addressed in the main body of the RWMC safety analysis report. The portable
units are Factory Mutual approved steel structures specifically designed as satellite storage stations. They
are accessible by forklift and other material handling equipment and are vented and liquid tight for spill
confinement.

1.8.9 Overburden Staging Area.
The overburden staging area is an open gravel pad located outside of the OU 7-10 boundary used to

stage the bagged overburden soil until pit closure activities or optional transfer to ICDF. The overburden
staging arca may also be used to stage waste containers after packaging.



1.8.10 Fire Riser Building

The fire riser building is a small heated, metal structure with a concrete floor. This structure
contains the fire riser tie-in to RWMC services that supply the fire suppression systems for the WES and
RCS and an air compressor for maintaining air pressure in the dry-pipe systems.

1.8.11 Radioassay Facility

Drums containing newly packaged waste zone materials are assayed prior to storage to ensure that
the fissile material loading is <380 g fissile gram equivalent (FGE). The project has the option of using a
commercially available trailer-mounted passive gamma assay system or the Passive Active Neutron
Assay System located in the Stored Waste Examination Pilot Plant (WMF-610). The WMF-610 system is
described and analyzed in the RWMC safety analysis report. The trailer system would be located near the
project interim storage pad. The trailer is equipped with an office and the passive gamma detection unit.
The gamma detectors are cooled by liquid nitrogen and are calibrated by Eu-152 sources. Electrical power
for the trailer may be tied into the RWMC system or it may have its own power.

1.8.12 Radiological Control and Security Trailer

The Radiological Control and Security Trailer is a commercially available structure set up at the
project site. The trailer will contain essential radiological control equipment, such as portable self-
monitoring instruments, portable radiation detection instruments, and contamination count-rate
instruments. The trailer will also have a small portable glovebox counting potentially highly contaminated
swipes from the RCS and PGS. The glovebox is needed for contamination control while performing the
smear counts. The glovebox is ventilated with a HEPA filtration system, is constructed of stainless steel
and Lexan, has a french can transfer port, and has a standard bag-in bag-out transfer port. All waste
generated in the swipe counting glovebox will be returned to the PGS via the french can system.

1.9 Project Operations and Processes

This subsection describes the activities and decisions relating to the OU 7-10 project
waste-material retrieval and handling process. It is expected that retrieval and packaging can be
accomplished over a period of less than 3 months. The facilities then will be placed in a shutdown and
lay-up condition and deactivation, decontamination, and decommissioning (D&D&D) will be performed.

1.9.1 Overburden Removal

The clean overburden is removed from within the shoring box by the excavator working through
the RCS wall and workers inside the RCS. Steel and Lexan probes were inserted to various depths in the
excavation area during Stage I of the OU 7-10 project. Workers with hand tools are required for
overburden removal around some of these probes. Monitoring will be performed in the RCS and workers
in the RCS will wear PPE as required by the radiological control technician (RCT), the safety
professional, and the industrial hygienist (IH). The dust suppression system or hand operated portable
spray units are used to keep the dust down and reduce the potential for contamination spread.

Excavated soils are placed in commercially available soil sacks. Prior to removal from the RCS, the
soil sacks are closed by workers and are monitored by an RCT for contamination. After monitoring and
decontamination, if required, the soil sacks are moved by material handling equipment from the RCS to
the transfer vestibule where they are checked again for contamination. The sacks may be staged in the
transfer vestibule pending movement to the overburden staging area pending disposal or reuse in the
excavation. For disposal, the sacks will be shipped to the ICDF. A transport plan is prepared for the



shipments. The transport plans and DOE-ID Transportation Safety Document ensure compliance with the
safety analysis requirements of 10 CFR 830 Subpart B for transportation (Lyle 2002b).

1.9.2 Waste Zone Material Removal

The waste zone material, which includes interstitial soils, waste materials, and container remnants,
is excavated by the excavator. The excavator operator maintains an angle of repose on the slides of the
excavation to ensure that large sloughing events do not occur. Operators outside the RCS activate the
dust-suppression system (DSS) as needed to control airborne dust. The DSS in conjunction with the
ventilation system ensures that airborne contamination levels are controlled.

By design, the RCS and PGS are passive confinement systems. That is, on a loss of ventilation,
contamination spread into the WES is not expected. However, as a precaution during loss of ventilation
events, the excavator operator will return the controls to their neutral conditions, turn off the excavator
engine, and leave the area with the glovebox operators and others in the WES. These precautions ensure
that the excavator does not become a potential source of contamination spread outside the WES through
the engine and exhaust, that the excavator air intake does not produce a negative pressure condition in the
WES relative to the RCS and PGS, and that the operators in the WES do not become potential exposure
targets during a loss of ventilation. Personnel will be allowed back in the WES when ventilation is
restored and a reentry survey by the RCT indicates it is safe with concurrence from the industrial
hygienist. The RCT is directed by company procedures that specifically address loss of contamination
incidents if a loss of contamination occurs. These precautions ensure that the excavator does not become a
potential source of contamination spread outside the WES through the engine and exhaust, that the
excavator air intake does not produce a negative pressure condition in the WES relative to the RCS and
PGS, and that the operators in the WES are not potential exposure targets during a loss of ventilation.

Refueling of the excavator is from a portable fuel container that is brought into the WES. Fuel is
pumped by hand from the container to the fuel tank. The container is then removed from the WES. Drip
pans are installed beneath the fuel tank and hydraulic reservoir to contain spilled or leaking fluids.

The dominant waste forms that will be encountered in the waste zone have been assessed based on
an evaluation of shipping records for waste placed in a 12.2- x 12.2-m (40- x 40-ft) area, also referred to
as the Stage I area, around and near the smaller excavation area addressed by this safety analysis. The
results of this assessment are shown in RWT-01-99.* The dominant waste form is drums of Series 743
sludge® containing organics such as cutting oils and carbon tetrachloride (CCl,). The next significant
types of waste are drums containing contaminated combustible materials. Of lesser number are drums of
evaporated salts (nitrates) and drums of graphite material (believed to be intact or crushed molds).

The project is not required to remove all materials from the waste zone. Some of the steel and
Lexan probes inserted during Stage I are relocated with the excavator and placed in other areas of the
excavation. Unexpected materials such as compressed gas cylinders, containers of nonradiological
materials that are pyrophoric (such as zirconium), laboratory generated wastes (i.e. multiple containers of
lab waste consolidated in a drum), and containerized unknowns may be left in place. Before removal from

? Roderick W. Thomas Interdepartmental Communication to David E. Wilkins, April 16, 1999, “Waste Contents Associated
with OU 7-10 Stages /II Activities in Pit 9,” RWT-01-99, Idaho National Engineering and Environmental Laboratory, Lockheed
Martin Idaho Technologies Company, Idaho Falls, Idaho.

®. The waste is called Series 743 sludge because it was processed into sludge in the Rocky Flats Plant (RFP) Building 774 and
was later coded at the Idaho National Engineering and Environmental Laboratory (INEEL) as Content Code 3 organic waste to
distinguish it from other types of waste from RFP Building 774 that were shipped to the INEEL.



the excavation, a nonsparking tool attached to the excavator will puncture intact drums. The weight of
waste zone materials is expected to be well within the handling limits of the excavator. Unexpected
materials that could exceed the excavator design handling weight of 1,000 1b (454 kg) and that cannot be
sized with the excavator to less than 1,000 Ib (454 kg) are not removed from the excavation. Intact drums
that may exceed the glovebox design basis drop weight of 350 1b (159 kg) and that cannot be sized with
the excavator to less than 350 1b (159 kg) are not processed through the gloveboxes. Materials weighing
less than these design-basis weights but that cannot be sized to fit in a 55- or 85-gal drum are not
processed through the gloveboxes. The excavator operator, using readings from a pressure indicator,
checks the weight of materials during lifts. Sizing of materials can take place in a drum-sizing tray when
needed. Drain holes in the tray prevent the accumulation of free liquids to a depth greater than 6 in.
(approximately 10 L). The 10-L limit is based on the criticality safety evaluation.

To ensure adequate radiation protection of the glovebox operators, each bucket and cart of waste
zone material is monitored by an RCT located outside the confinement. Temporary shielding or special
handling procedures may be required for waste zone materials with high radiation readings or the material
may be returned to the excavation.

Lead shielding material or acrosol cans are not expected in the excavation area but may be
encountered. These materials present an insignificant hazard and can be safely excavated and handled
through the RCS and PGS.

After monitoring by the RCT, the excavator operator empties the bucket of waste zone materials in
a transfer cart. The transfer cart is moved on rails by a drive system controlled by a glovebox operator.

If more than 2.6 gal (10 L) of free liquids (i.¢., liquids that are visible and uncontained) are
observed in the retrieval area, operations in that area temporarily stop until an absorbent is added to the
liquid. Operations can continue once the absorbent is added. The absorbent is a commercially available
product that has been prestaged within the RCS. The excavator is used to apply the absorbent when
needed. If simple absorption will not be effective based on the liquid observed or if absorption is not
effective, work will stop and special-case handling procedures will be developed.

1.9.3 Packaging Glovebox System Operation

Glovebox system operation consists of monitoring and visual screening of waste, waste zone
material sampling, packaging waste zone material, and sampling the underburden soils. Each of these is
discussed in the following sections.

1.9.3.1 Monitoring and Visual Screening. Each cart of waste zone material is surveyed by an
RCT. Temporary shielding or special handling procedures may be required for waste zone materials with
high radiation readings or the material may be returned to the excavation. Monitoring and visual
screening of waste zone materials are performed in the PGS by the glovebox operators. Hand tools are
used by the operators to investigate the waste zone material to identify materials requiring special
handling, to ensure that the receiving treatment storage and disposal facility (TSDF) waste acceptance
criteria (WAC) is met, and to identify unexpected materials that may require special handling procedures
or additional safety analysis. There could be small amounts of polychlorinated biphenyls (PCBs) in some
sludges. Waste material contaminated with PCBs is prohibited by the receiving TSDF WAC. Drums of
PCB-contaminated waste zone material will require storage in cargo containers located near the WES
until final disposition is determined. Some waste types will require fissile monitoring to ensure the
receiving TSDF WAC of 200 g fissile material is met while others will not (Sentieri 2002). Waste types
requiring fissile monitoring are listed below:



. Intact HEPA filters.
. High-efficiency particulate air filter media.

o Combustibles that cannot be distinguished from HEPA filter media.

o Intact graphite molds and large chunks of graphite molds (i.¢., pieces greater than 2 in. in
diameter).

. Intact polyethylene bottles containing magnesium oxide.

o Containers of free liquids.

o Other containerized unknowns will be fissile monitored before being placed in a waste drum.

“Containerized” refers to a bottle or metal box with a lid that would fit within a drum and does not
include piping or construction materials.

These waste types may not undergo fissile monitoring if new data becomes available that indicates
that the actual drum loadings are less than 200 g.

The materials to be monitored will be placed in a specimen container. The container has drain holes
to ensure that no more than 10 L of free liquid can accumulate in the container. This container is then
placed into the shielded monitoring station. The detectors are mounted outside the gloveboxes. Fissile
monitoring is accomplished through a window.

Waste types not requiring fissile monitoring are as follows:

o Sludges

o Soils

. Drum remnants

o Personal protective equipment

o Plastic materials used in contamination control

o Materials that through process knowledge are known to not contain high concentrations of fissile
material.

1932 Waste Zone Material Sampling. The details about sample data quality objectives, sample
location and frequency, sample designation, sampling equipment and procedures, sample handling and
analysis, and sample waste management are found in the Project Field Sampling Plan.? The purpose of
sampling is to characterize a portion of the retricved waste zone material to satisfy the receiving TSDF
WAC and to support safe and compliant storage. During retrieval activities, rudimentary classification of

4 Salomon, Hopi, Daryl R. Haefner, Beth A. Mcllwain, Jila Banaee, Jeffrey J. Einerson, and Anna K. Podgorney, 2002, “Field
Sampling Plan for the OU 7-10 Glovebox Excavator Method Project (Draft),” INEEL/EXT-02-00542, Rev. B, Idaho National
Engineering and Environmental Laboratory, Bechtel BWXT Idaho, LLC, Washington Group International, Idaho Falls, Idaho,
July 2002.



the waste zone materials is conducted. This classification will classify waste zone materials as soils and
gravel and debris waste. It is expected that the predominant waste stream will be soils and gravel. The
soils and gravel are considered a single waste stream and will be sampled via a composite sampling
scheme wherein the contents of every drum will be represented. Within the soil and gravel designation,
there are three subpopulations. The first is a possible nitrate bearing waste that will be sampled and
undergo analysis to determine if it is reactive or ignitable (i.¢. oxidizer) per RCRA. Visual screening will
be used to identify suspect nitrate concentrations that require biased sampling of the waste zone material.
The second is uncontainerized liquids that will be analyzed for PCBs. The third is pellets potentially
containing cyanides (potassium and/or sodium cyanide). Physical samples of debris waste are not
required.

Samples not described by the Field Sampling Plan may be required. If warranted by the situation,
additional samples may be collected using the framework of the field sample plan. Authorization to
proceed with the collection and analysis of unplanned samples will be determined by management.

Samples are collected in sample containers located within the PGS. The sample container is passed
through the transfer port into a french can. The french can is a commercially available double door
transfer system that ensures confinement of contamination on the sample containers. The french cans may
be temporarily stored in a refrigerator located in the WES until they can be transported onsite to Idaho
Nuclear Technology and Engineering Center (INTEC) at the INEEL for analysis. A transport plan is
prepared for the shipments. The transport plans and the DOE-ID Transportation Safety Document ensure
compliance with the safety analysis requirements of 10 CFR 830 Subpart B for transportation (Lyle
2002b). The residual sample materials are returned in a french can and removed from the can at a transfer
port in the PGS. The residual sample materials are placed in new waste drums along with other waste
zone materials during the waste zone material packaging process.

1.9.3.3  Packaging Waste Zone Material. Most of the packaging is in 55- or 85-gal drums.
Secalable bags, referred to as special case bags, may be used to contain items such as bottles of liquid or
other unexpected items. When necessary, the waste zone materials are sized in the glovebox using hand
tools. Hold down straps can be attached to the transfer cart to secure waste zone materials during sizing if
needed to ensure worker safety. A new drum liner is placed inside the drum transfer bag and the liner and
bag assembly is placed in the new drum. The drum is positioned in the drum loadout enclosure on a lift
table under a drum loadout port. The drum is raised on the lift table to under the drum loadout port. The
open end of the transfer bag is secured to the loadout port with the bag-out ring. The glovebox operator
removes the drum loadout cover in the glovebox and moves waste materials through the loadout port. The
loadout port cover is closed, and the transfer bag is closed and becomes a part of the waste stream. The
drum lid with filtered vents previously installed is secured, and the drums are surveyed while in the drum
loadout enclosure. Drums are moved to a staging area within the WES or to the interim storage pad,
pending assaying. The WES staging area is located spatially away from the excavator and fueling
equipment as a fire protection feature.

Fissile monitoring does not constitute an assay. A control is required for the staging and handling
of drums that have not been assayed for fissile mass. Waste drums are separated from one another by a
40.64-cm (16-in.) edge-to-edge separation while in a planar array. Drums that have been assayed and
confirmed to meet the storage WAC can be safely stored in any configuration.

The newly packaged waste drums have bar code labels. These labels are scanned, and the bar code

label identification number is recorded along with a description of the container contents. The weight of
the container may be recorded in an operational log.
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Drums can be returned for repackaging if the assay results indicate the container is greater than 200
g FGE but < 380 g FGE. Repackaging involves placing the drum in an 85-gal drum, attaching the drum
using the transfer bag and bag-out ring, and using the hoist to pull the overloaded drum into the glovebox
for repackaging or removing by hand or the hoist individual liners or bags from the drum. If any new
drum contains more than 380 g (13.4 0z) FGE, the drum will be isolated and a criticality safety
assessment will be performed. Further handling of the container will be governed by the results of the
criticality safety assessment

1.9.34 Sampling the Underburden. A collection device attached to the excavator arm is used to
gather core samples of the underburden. The samples are placed in containers in the RCS or PGS and then
passed through transfer ports.

The details regarding sample data quality objects, sample location and frequency, sample
designation, sampling equipment and procedures, sample handling and analysis, and sample waste
management are found in the Project Field Sampling Plan. The objectives of the underburden sampling
are to determine the presence and migration of the contaminants of concern as documented in the 1993
OU 7-10 ROD (DOE-ID 1993). Visual examinations will be performed of the excavation bottom to
identify underburden sample locations.

1.9.4  Post-Retrieval and Packaging Operations

Operations after underburden sampling are characterized as post retrieval and packaging. These
operations are discussed in the following sections.

1.9.4.1 Facility Shutdown. At the conclusion of waste retrieval and underburden sampling
operations, the OU 7-10 project will perform facility shutdown activities to place the excavation and
facility into a safe, known, and stable condition where it will remain in lay-up until D&D&D operations
begin. Figure 1-7 shows the four major functions associated with facility shutdown.

Perform Initial Decontamination

of Packaging Glovebox System Backfill the
(PGS), Retrieval Confinement Excavation

Structure (RCS), and Equipment

Immobilize
Residual
Removable
Contamination

Secure Equipment in the
Weather Enclosure
Structure (WES)

Perform initial facility Set up grouting Cover Drain tanks
characterization equipment penetrations Secure excavator

Clean PGS interiors Fill excavation Spray fixant Reduce radiation monitoring
Decontaminate RCS (partial) with grout Perform final Remove chemicals and
Decontaminate excavator Remove decontamination unnecessary gas cylinders
Decontaminate tools and grouting of PGS and RCS Reduce heating & ventilation
equipment equipment Perform final characterizatior

Cover the Dispose of overburden
excavation

Figure 1-7. Four major functions associated with the OU 7-10 Glovebox Excavator Method Project
facility shutdown process.

A summary of conditions expected after facility shutdown and to be monitored and maintained
during the lay-up period is listed below:

. Stage | investigation probes: The radiological contamination on exposed surfaces of any
remaining vertical probes has been immobilized. The probes that were pulled during excavation
have been laid on the sides of the excavation area and covered by grout. All probes are closed on
both ends and are empty inside.
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Pit and shoring box: The pit has been filled with a weak grout. Remaining contamination on the
exposed portions of the shoring box is immobilized.

Equipment inside the RCS and the PGS: Waste, grease, and loose dirt have been removed from
the larger equipment inside the RCS and PGS and the equipment pieces are wrapped in plastic.
Tools and other small items have been bagged out of the RCS and PGS for disposal.

Contamination on inside surfaces of RCS and the PGS glovebox skins: All waste zone
material has been removed from surfaces of the RCS and PGS. Gloves have been removed and
gloveports and sample ports have been covered and sealed. The windows of the RCS and PGS have
been decontaminated and left uncovered. The remaining surfaces are covered in strippable paint.

Heating and ventilation systems: The heating and ventilation systems are left operating, but
airflow may be reduced on the ventilation system. Airflow and negative differential pressure levels
will be determined based on actual facility conditions by RadCon personnel to ensure continued
confinement of radioactive contamination.

Fire detection and suppression systems: The dry-pipe fire detection and suppression system in
the RCS is operational. The RCS deluge, RCS carbon monoxide monitoring, and PGS fire
suppression systems have been removed from service.

Excavator: The excavator has been left operable and in place. Grease, loose dirt, and loose waste
have been removed from the excavator arm and the arm will be in a resting position. The arm has
been coated with strippable paint and wrapped in plastic sheeting. Any leaking hydraulic fluid
found from the excavator outside of the RCS has been cleaned, monitored for radiation, and the
leaking area covered with clear plastic. The hydraulic system has been flushed, the fuel has been
drained, and the battery disconnected.

Compressed air tanks: The breathing air and plant air receiver tanks have been depressurized.
Water tanks: Water has been removed from the DSS and the PGS fire suppression system. The
tanks are expected to be free of contamination. The valves at the RCS wall have been shut to close
the potential path for contamination to the piping and water tanks.

Radiological monitoring: Constant air monitors (CAMs), RAMs, personal contamination
monitors (PCMs), and hand friskers remain operational although possibly reduced in number. The
glovebox fissile material monitors and the criticality alarm system have been removed from

service.

Weather enclosure structure equipment: All other equipment in the WES has been left in place
but may be unplugged from power.

Overburden: Sacks of overburden from retrieval operations have been sent to the ICDF or RWMC
low-level waste pit or will have been used in overburden replacement.

Portable support equipment: Most of the portable support equipment trailers remain in place at
the OU 7-10 project site to support D&D&D operations.

Assay trailer: If used, the assay trailer is disconnected and removed from the site.
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1.9.4.2 Facility Lay-Up Phase. The facility lay-up phase immediately follows facility shutdown.
The duration of this phase will be kept to a minimum by initiating preparations for D&D&D in parallel
with other activities. However, the facility has been designed such that this phase could be safely
maintained for up to 1 year. The scope of activities performed within the facility during the lay-up phase
includes surveillances, monitoring, and facility and equipment maintenance. Examples include routine
RadCon surveillances to ensure continued confinement and control of radioactive contamination,
monitoring of radiation and airborne contamination, monitoring of environmental emissions, and periodic
maintenance of active and deactivated equipment. Preparations for the D&D&D phase are initiated.

The facility is expected to be in the same condition just prior to D&D&D as the facility lay-up
phase. Should an unexpected radiological condition or equipment failure have occurred during lay-up,
additional decontamination or equipment maintenance may have been performed.

1.9.4.3 Facility Deactivation, Decontamination, and Dismantlement Phase. The facility
D&D&D phase will primarily involve deactivation and dismantlement of the OU 7-10 project facility
with site restoration of the OU 7-10 surface and associated OU 7-10 project work areas. Debris treatment,
excess equipment disposition, material transportation, and waste disposal also will be performed during
the D&D&D phase.

Before D&D&D, the OU 7-10 project team will perform a walk-down of the facilities and
equipment with QU 7-10 project engineering and RadCon personnel to ensure familiarization of the
physical configuration for the shutdown phase. Work orders will be prepared to remove lockout and
tagout (LO/TO) locks tags from equipment that will be used during the D&D&D phase.

1.10 Program Interfaces

The interface agreement between the OU 7-10 project and the RWMC may be established to
describe the working relationships for activities and programs conducted by OU 7-10 operations as a
tenant of RWMC. This project is being conducted under the regulatory authority of CERCLA, the OU 7-
10 ROD (DOE-ID 1993), and the Explanation of Significant Differences to the OU 7-10 ROD
(DOE-ID 1998).

This project operates as a facility under the purview of the RWMC SAD. Project operations will be

conducted in accordance with the project addendum to the RWMC safety analysis report, this HASP,
interface agreement(s), and project operating procedures (standard and detailed).
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2. HAZARD IDENTIFICATION AND MITIGATION

The OU 7-10 Glovebox Excavator Method Project includes excavation, handling, sizing (when
needed), and packaging of waste, samples, and soils. Materials within the waste zone are placed primarily
in 55-gal drums and secondarily in 85-gal drums. Operation of the project facilities will present physical,
chemical, and radiological hazards to operations personnel, so identification and mitigation of these
hazards is imperative to prevent injury or exposure to personnel conducting these activities. The primary
objective of this section is to identify existing and anticipated hazards based on project operations and to
provide controls to eliminate or mitigate these hazards which includes the following:

. Evaluation of project operations to determine the extent that potential industrial safety,
radiological, nonradiological, and physical hazards may affect facility personnel

o Establishment of the necessary monitoring and sampling required to evaluate exposure and
contamination levels, determine action levels to prevent exposures, and provide specific actions to
be followed if action levels are reached

. Determination of necessary engineering controls, isolation methods, administrative controls, work
practices, and (where these measures will not adequately control hazards) PPE to further protect
project personnel from hazards.

The purpose of this hazard identification section is to lead the user to an understanding of the
occupational safety and health hazards associated with project operational tasks. This will enable project
management and safety and health professionals to make effective and efficient decisions related to the
equipment, processes, procedures, and the allocation of resources to protect the safety and health of
project personnel.

The magnitude of danger presented by these hazards to personnel conducting project operations in
the WES, RCS, and PGS is dependent on both the nature of tasks being performed and the proximity of
personnel to the waste materials. Engineering controls have been implemented along with administrative
controls, work procedures, and PPE to further mitigate potential exposures and hazards.

The following section describes the chemical, radiological, safety, and environmental hazards that
personnel may encounter while conducting project operational activities. Hazard mitigation will be
accomplished through a combination of designed engineering controls with other work controls (such as
technical procedures, work orders, JISA, and Guide [GDE] -6212, “Hazard Mitigation Guide for
Integrated Work Control Process™). This hazard mitigation strategy will be used to eliminate or mitigate
project hazards in accordance with Program Requirements Document (PRD) -25, “Activity Level Hazard
Identification, Analysis, and Control,” to the extent possible.

2.1 Chemical and Radiological Hazards and Mitigation

Personnel may be exposed to industrial safety hazards or to radiological, nonradiological, and
physical agents while conducting project operations. Designed engineering controls will be implemented
along with work procedures, real-time monitoring of contaminants, and project facility-specific hazard
training to further mitigate potential hazards and exposures. Formal preplanning (¢.g., job walk-down,
completion of the hazard profile screening checklists, and prejob briefing checklists), JSAs, and other
work controls will be written based on the hazards identified in this HASP, technical procedures,
STD-101, “Integrated Work Control Process,” work packages, and operational conditions. These
documents will specify specific operational hazard mitigation measures to follow.



The dominant waste forms (see Table 2-1) that will be encountered in the waste zone have been
assessed based on an evaluation of shipping records for waste placed in a 40 x 40-ft area, also referred to
as the Stage [ area, in and near the project excavation area. The results of this assessment are shown in
Table 2-1.* The dominant waste form for this arca of QU 7-10 is drums of Series 743 sludge® containing

organics such as cutting oils and carbon tetrachloride. The next significant types of waste are drums

containing contaminated combustible materials. Of lesser number are drums of evaporated salts (nitrates)
and drums of graphite material (believed to be intact or crushed molds).

Table 2-1. Dominant waste forms in the Stage I (project excavation) area.

Content Estimated
Waste Stream Code Summary Characteristics Packaging Quantity
Series 741 sludge 001 Salt precipitate containing plutonium and 40 to 50 Ib of Portland cement added to 3 drums
first stage sludge americium oxides, depleted uranium, bottom of drum and each of two (inner
metal oxides, and organic constituents. and outer plastic bags, and the top of
the outer bags to absorb any free
liquids. Lead sheeting may line inside
of the drum as well
Series 742 sludge 002 Salt plutonium and americium oxides, 40 to 50 1b of Portland cement added in 27 drums
second stage metal oxides, and organic constituents. layers to absorb any free liquids. Waste
sludge is double-bagged and drummed.
Series 743 sludge 003 Organic liquid waste solidified using 30 gal of organic waste mixed with 100 379 drums
organic setups calcium silicate (paste or grease-like). Ib calcium silicate. Small quantities
(10 to 20 1b) of Oil-Dri added to
top/bottom of drum, if necessary.
Double-bagged.
Series 744 sludge 004 complexing chemicals (liquids) 190 1b of Portland cement and 50 1b of 2 drums
special setups including Versenes, organic acids and magnesia cement in drum followed by
alcohols solidified with cement. the addition of 26.5 gal of liquid waste.
Additional cement top and bottom.
Double-bagged.
Series 745 sludge 005 Salt residue from evaporated liquids Salt residue packaged in plastic bag and 42 drums
evaporator salts from solar ponds containing 60% sodium  drum. Cement added to damp or wet
nitrate, 30% potassium nitrate, and 10% salt, when necessary.
miscellaneous.
Noncombustible 480 Various miscellaneous waste Varies by process line generating the 28 drums
waste (e.g., gloveboxes, lathes, ducting, piping,  waste. Wastes may have been wrapped
angle iron, electronic instrumentation, in plastic and/or placed directly into the
pumps, motors, power tools, hand tools, waste container.
chairs, desks).
Combustible 330 Dry combustible materials (e.g., paper, Varies by process line generating the 260 drums
waste rags, plastics, surgeons’ gloves, cloth waste. Plastic bags used in some
coveralls and booties, cardboard, wood, instances, but in other instances waste
wood filter frames, polyethylene bottles). placed directly into waste container.
Graphite 300 Graphite mold pieces after excess Drums lined with polyethylene bags 22 drums
plutonium removal. Molds are broken and, most likely, a cardboard liner.
into large pieces before packaging.
Empty 55-gal Nocode  Empty drums that originally held lathe Single drum placed in cardboard carton. 544 drums

drums

coolant at Rocky Flats Plant. Some
drums may contain residues.

#  Thomas, Roderick W., Interdepartmental Communication to David E. Wilkins, April 16, 1999, “Waste Contents Associated
with OU 7-10 Stages V/II Activities in Pit 9,” RWT-01-99, INEEL, Lockheed Martin Idaho Technologies Company, Idaho Falls,

Idaho.

b The waste is called Series 743 sludge because it was processed into sludge in the RFP Building 774 and was later coded at the
INEEL as Content Code 3 organic waste to distinguish it from other types of waste from RFP Building 774 that were shipped to

the INEEL.
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Several tables are presented in this section that identify the potential hazards that may be
encountered during project operations based on known waste inventory and operational activities, which
state the associated monitoring methods and other hazard-specific mitigation measures. These tables are
listed below:

. Table 2-2: Total activities for radiological contaminants in OU 7-10

. Table 2-3: Chemical inventory for OU 7-10 and the Stage I area

o Table 2-4: Evaluation of chemicals and potential agents that may be encountered

o Table 2-5: Summary of project operational activities, associated hazards, and mitigation.
211 Routes of Exposure

Exposure pathways exist for radiological and nonradiological contaminants that will be
encountered during project operations. Engineering controls, monitoring, training, and work controls will
mitigate potential contact and uptake of these hazards to a large extent; however, the potential for
exposure still exists. Exposure pathways include those listed below:

o Inhalation of radiological and nonradiological contaminated soil or fugitive dusts during waste
handling and sorting, packaging, or decontamination tasks. Inhalable or respirable (dependent on
the particle acrodynamic diameter) fugitive dusts may have trace amounts of radiological or
nonradiological contaminants associated with them, resulting in potential respiratory tract
deposition.

o Skin absorption and contact with radiological and nonradiological contaminated soil or surfaces
during waste handling and sorting, packaging, decontamination, or system maintenance tasks.
Radiological and nonradiological contaminants can be absorbed through broken skin or by solvent
action, resulting in uptake, and skin contamination or irritation.

. Ingestion of radiological and nonradiological contaminated soil or materials adsorbed to fugitive
dust particles or waste residues, resulting in potential uptake of contaminants into the upper
respiratory tract or directly into the through the gastrointestinal (GI) tract (placing contaminated
surfaces in mouth) that may result in GI irritation, internal tissue irradiation, or deposition to target
organs.

. Injection of radiological and nonradiological contaminated materials by breaking of the skin or
migration through an existing wound, resulting in localized irritation, contamination, uptake of
soluble contaminants, and deposition of insoluble contaminants.

Chemical and radiological hazards will be eliminated, isolated, or mitigated to the extent possible
during all project operations. Where these hazards cannot be eliminated or isolated through engineering
controls, monitoring for chemical and radiological hazards will be conducted (as described in Section 3)
to detect and quantify exposures. Additionally, administrative controls, training, work procedures, and
protective equipment will be used to further reduce the likelihood of exposure to these hazards through
the routes of entry listed above. Table 2-5 summarizes each primary operational activity, associated
hazards, and mitigation procedures.
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Table 2-2. Total activities for radiological contaminants in Operable Unit 7-10 (Einerson and

Thomas 1999) decayed to 34 years (1969 to 2003) using RadDecay. *

34-Year
Decay Activity
Half-Life (1969 to 2003)
Radionuclide Ci (Year) (Ci)

Am-241 3.2E+03 4.32E+02 3.5E+03
Ba-137m 5.8E-01 4.80E-05 2.5E-01
C-14 3.4E-04 5.73E+03 3.4E-04
Ce-144 4.2E-01 7.80E-01 0

Co-38 3.0E-03 1.94E-01 0

Co-60 1.2E+00 5.27E+00 1.4E-02
Cr-51 5.9E-01 7.59E-03 0

Cs-137 5.8E-01 3.02E+01 2.7E-01
Eu-154 8.8E-07 8.80E+00 6.0E-08
Eu-155 3.0E-03 2.73E+00 2.6E-05
Fe-55 1.1E+00 2.73E+00 5.0E-04
Mn-54 5.0E-03 8.57E-03 0

Nb-95 6.4E-02 9.75E-02 0

Ni-39 1.7E-04 7.60E+04 1.7E-04
Ni-63 1.3E-01 1.00E+02 1.0E-01
Pr-144 4.2E-01 3.30E-05 0

Pu-238 5.0E+01 8.77E+01 3.8E+01
Pu-239 1.7E+03 2 41E+04 1.7E+03
Pu-240 3.9E+02 6.56E+03 3.9E+02
Pu-241 1.1E+04 1.44E+01 2.1E+03
Pu-242 2.0E-02 3.75E+05 2.0E-02
Ru-106 2.1E-01 1.01E+00 0

Rh-106 2.1E-01 9.50E-07 0

Sb-125 9.1E-02 2.77E+00 1.8E-05
Sr-90 3.5E-01 2.86E+01 1.5E-01
Tc-99 5.5E-05 2.13E+05 5.5E-05
U-234 7.5E-01 2 46E+08 7.5E-01
U-235 5.3E-02 7.04E+08 5.3E-02
U-238 4.0E+00 4 47E+09 4.0E+00
Y-90 3.5E-01 1.20E-04 1.5E-01
Zr-95 6.4E-02 1.75E-02 0

a. “RadDecay for Windows” is Software Version 1.13 from Grove (1995).
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Table 2-3. Chemical inventory for Operable Unit 7-10 and the Stage I area.

OuU 7-10 Oou 7-10
Inventory Inventory Stage I Area Stage I Area
Chemical Content Code (g) L) (g) (L)

Asbestos 335, 338, 490 4.0E+05 — — —
Ascorbic acid 004 1.4E+06 — 6.67E+04 —
Beryllium 001 5.8E+04 — 2.70E+02 —
Beryllium 002 1.9E+04 — 2.59E+03 —
Beryllium (total) 001, 002 7.7E+04 — 2.86E+03 —
Butyl alcohol 001, 002 1.1E+03 1.36E+00 5.25E+01 6.48E-02
Cadmium 001, 002 5.4E+02 — 2.58E+01 —
Carbon tetrachloride 001, 002, 003, 004 9.4E+07 1.54E+04 3.13E+07 5.13E+03
Chloroform 001, 002, 003, 004 1.6E+05 1.07E+02 3.49E+04 2.34E+01
EDTA (assumed to be 004 1.4E+06 — 6.67E+04 —
tetrasodium)
Ethyl alcohol - 004 1.1E+06 1.39E+03 S.24E+04 6.64E+01
Freon 113 003 8.5E+05 1.42E+02 2.51E+05 4.74E+01
Lead 5.2E+06 —_ — —
Lithium oxide 002 Trace — Trace —
Mercury 002 - - — —
Methy! alcohol 004 2.2E+03 7.51E-01 1.07E+02 3.57E-02
Methyl alcohol 001, 002 2.4E+03 8.01E-01 1.14E+02 3.82E-02
Methyl alcohol (total) 001, 002 4.6E+03 1.55E+00 2.22E+02 7.39E-02
Methylene chloride 001, 002, 003, 004 1.6E+05 1.20E+02 3.49E+04 2.61E+01
Polychlorinated biphenyls 003 Unknown Unknown Unknown Unknown
(PCBs)
Potassium chloride 005 1.4E+06 — 2.21E+05 —
Potassium dichromate 005 3.7E+04 — 5.84E+03 —_
Potassium cyanide 002 —° — -2 —
Potassium nitrate 005 3.2E+07 — 5.05E+06 —
Potassium phosphate 005 7.7E+05 — 1.22E+05 —
Potassium sulfate 005 1.4E+06 — 2.21E+05 —
Silver INEEL Waste 1.0E+00 — — —
Sodium chloride 005 3.0E+06 — 4.74E+05 —
Sodium dichromate 005 7.8E+04 — 1.23E+04 —
Sodium cyanide 002 - — - —
Sodium nitrate 005 6.50E+07 — 1.03E+07 —_
Sodium phosphate 005 1.40E+06 — 2.21E+05 —_
Sodium sulfate 005 3.00E+06 — 4.74E+05 —
Tetrachloroethene 003 2.70E+07 4.46E+03 8.98E+06 . 1.48E+03
1,1,1-Trichloroethane 001, 002, 003, 004 2.20E+07 4.17E+03 7.31E+06 1.39E+03
Trichloroethene 003 2.50E+07 4.52E+03 8.31E+06 1.50E+03
Xylene 001, 002 5.20E+03 5.98E+00 2.48E+02 2.58E-01
Zirconium INEEL Waste 1.5E+07 — — —

a. Clements (1982) reports that pint bottles of mercury were periodically disposed of through the Series 742 sludge waste stream. It is unknown
how much, if any, mercury is in OU 7-10 or the OU 7-10 Glovebox Excavator Method Project area. A 1-pt bottle of mercury is assumed to be in
the project area.

b. Two 25 Ib packs of sodium cyanide or potassium cyanide pellets were distributed in Series 742 sludge waste drums buried in the Subsurface
Disposal Area. It is assumed that the cyanide is in the project area.
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Radiological work permits (RWPs) will be used and safe work permits (SWPs) may be used in
conjunction with this HASP to provide task- or activity-specific requirements for project operations.
When used, these permits will further detail specialized PPE and dosimetry requirements.

2.2 Safety and Physical Hazards and Mitigation

Industrial safety and physical hazards will be encountered while performing project operations.
Section 4.2 provides general safe-work practices that must be followed at all times. This section describes
specific industrial safety hazards and procedures to be followed to eliminate or minimize safety and
physical hazards that will be encountered by project personnel.

2.21 Material Handling and Back Strain

Material handling and maneuvering of various pieces of equipment, drums, end effector stands, and
waste in the PGS during project operations may result in employee injury. Mechanical lifting devices
such as hoists and forklifts will be used wherever possible to eliminate the need for manual materials
handling and lifting. Where these devices are not feasible, lifting and material-handling tasks will be
performed in accordance with MCP-2692, “Ergonomic Program.” Personnel will not physically lift
objects weighing more than 50 1b or 33% of their body weight (whichever is less) alone.

The IH will conduct ergonomic evaluations of various project operations to determine the potential
ergonomic hazards presented by various material handling and equipment use operations. Following this
evaluation, the IH will provide recommendations to mitigate these hazards including additional
engineering controls or work practices. Applicable requirements from MCP-2739, “Material Handling,
Storage, and Disposal,” will also be followed.

2.2.2 Repetitive Motion and Musculoskeletal Disorders

Project operational tasks such as material handling and glovebox operations may expose personnel
to repetitive-motion hazards, undue physical stress, overexertion, awkward postures, or other ergonomic
risk factors that may lead to musculoskeletal disorders. Musculoskeletal disorders can cause a number of
conditions including pain, numbness, tingling, stiff joints, difficulty moving, muscle loss, and sometimes
paralysis. The assigned project industrial hygienist will evaluate project tasks and provide
recommendations to reduce the potential for musculoskeletal disorders in accordance with MCP-2692.

2.2.3 Working and Walking Surfaces

Slippery work surfaces can increase the likelihood of back injuries, overexertion injuries, slips, and
falls. project operations inside the WES will present potential tripping or slip hazards from uneven
flooring surfaces, equipment cords, pit surface during manual excavation (probes), wet surfaces or floor
obstructions. Qutside the WES the potential for slip, trip, and fall hazards will increase during winter
months because of ice- and snow-covered surfaces. All personnel will be made aware of tripping hazards
that cannot be eliminated by marking them (e.g., probes). All operations personnel will wear required
protective footwear with adequate traction sole to further mitigate slip and fall potential. Tripping and slip
hazards will be evaluated during the course of the project in accordance with PRD-5103, “Walking and
Working Surfaces.”

2.2.4 Proper Housekeeping to Prevent Slips, Trips, and Falls

The floor of every WES, RCS, and PGS area shall be maintained, so far as possible, in a clean and
dry condition. All walking and working surfaces will be kept clean, orderly, and free of foreign objects to
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prevent possible slip, trip, and fall hazards. Proper drainage and use of dry standing stations will be
provided where wet processes (¢.g., decontamination) are used that could cause a potential slip and fall
hazard. All tools and equipment used during each shift will be placed back in the designated storage
location unless required to be left in place. Cords and lines will be routed around walkways, stairs, and
entrances and exits to eliminate tripping hazards. Elevated walkways and platforms will be kept clear of
potential tripping hazards at all times.

2.2.5 Elevated Work Areas

Personnel performing maintenance tasks or other operations may be required to work on elevated
equipment or at heights above 6 ft. Personnel required to access the RCS area around the pit excavation
(with an unprotected side or edge [trench box]| which is 6 ft or more above a lower level) shall be
protected from falling by the use of guardrail systems, personal fall-arrest systems or fall restraint system
(travel restriction system) that prevents personnel from approaching the fall hazard in accordance with
PRD-5096, “Fall Protection.”

Although not anticipated, leading edge work in areas that will not allow for traditional fall
protection controls will require a fall protection plan to be prepared in accordance with PRD-5096.
Additionally, the following MCP requirements will be followed as they relate to project operations
associated with elevated work:

o MCP-2709, “Aerial Lifts and Elevating Work Platforms™
. PRD-5067, “Ladders™

o PRD-5098, “Scaffolding.”

2.26 Means of Egress

Established means of egress (continuous and unobstructed way of travel to an exit, exit access, and
exit discharge) shall be maintained within all WES and RCS areas in accordance with NFPA 101, “Life
Safety Code,” requirements. This includes emergency lighting, illumination of signs, and marking of
means of egress. A functional test of emergency lighting shall be conducted on every required emergency
lighting system at 30-day intervals for not less than 30 seconds. An annual test shall be conducted on
every required battery-powered emergency lighting system for not less than 1-1/2 hours (unless the
system meets the exception under the Section 7.9.3 of the “Life Safety Code™). Equipment shall be fully
operational for the duration of the test. Written records of the visual inspections and tests shall be
maintained.

2.27 Powered Equipment and Tools

Powered equipment and tools will be used during project operations for material handling and
glovebox operations. Use of this equipment presents potential physical hazards (e.g., pinch points,
electrical hazards, flying debris, struck-by, and caught-between) to personnel operating them. All portable
equipment and tools will be properly maintained and used by qualified individuals and in accordance with
the manufacturer’s specifications. At no time will safety guards be removed. Requirements from
PRD-5101, “Portable Equipment and Handheld Power Tools,” will be followed for all work performed
with powered equipment including hand tools. All tools will be inspected by the user before use.
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2.2.8 Electrical Hazards and Energized Systems

Electrical equipment and tools, as well as maintenance of project facility electrical systems, may
pose shock or electrocution hazards to personnel. Ground-fault protected electrical circuits and
receptacles in combination with safety-related work practices will be employed to prevent electric shock
or other injuries resulting from direct or indirect electrical contact. All electrical work will be reviewed
and completed under the appropriate work controls (e.g., technical procedures [TPRs] or work orders).
Before conducting electrical work, hazardous energy of the affected system will brought to a zero energy
state through the use of isolation methods in accordance with the following:

. MCP-3650, “Chapter IX Level I Lockouts and Tagouts™
. MCP-3651, “Chapter IX Level II Lockouts and Tagouts™
o Applicable facility supplemental procedures for the system or component being worked.

If work on energized systems is necessary, these practices will conform to the requirements in
PRD-5099, “Electrical Safety,” and Parts I through III of the NFPA 70E, “Electrical Safety Requirements
for Employee Work Places.” Additionally, all electrical and other utilities will be identified before
conducting surface penetration maintenance activities in accordance with PRD-22, “Excavation and
Surface Penetrations.”

2.29 Operational Fire Hazards and Prevention

The Fire Hazards Analysis for the OU 7-10 Glovebox Excavator Method Project (Gosswiller 2002)
and the hazards analysis identify the fire hazards as fire involving the following:

. Contents of the excavation pit
o Retrieval equipment
o Materials in the PGS

o Combustible materials in the WES exterior to the RCS and PGS, and fire involving packaged waste
materials during transport.

From the inventory discussion in Section 2, approximately 21% of the waste material in the
excavation area is considered combustible. Nitration reaction and mixtures with free-flammable or
combustible liquids may have increased the flammability of the combustible materials. Combustible
liquids (mainly oils in both damaged and intact containers) are expected. Pyrophoric metals in the form of
plutonium oxide or hydrated plutonium oxide are present in small quantities in the retrieval area. These
could be fire initiators. There is no indication that other pyrophoric metals such as zirconium turnings are
in the excavation area. Hydrogen generation, because of the radiolysis of waste zone materials, is
expected in staged and stored containers of waste; however, because of the deteriorated condition of
waste containers in the retrieval area and venting of drums, the risk of an explosion from retrieved
containers is very low (Gosswiller 2002).

Firewater distribution for the project is provided through a connection to the existing RWMC

firewater distribution system. The project dry-pipe, deluge, and fire department hose systems interface
with the RWMC firewater distribution system at the Fire Riser Building. Because of excavation
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restrictions at the SDA, the firewater delivery system from the Fire Riser Building to the suppression
systems is aboveground and is maintained dry to ensure the system will not freeze during cold weather.

Project objectives identified by DOE Order 420.1A, “Facility Safety,” are met by the Project Fire
Hazards Analysis (Gosswiller 2002). Review and approval of an equivalency request by DOE-ID also
found that the fire protection strategy adequately satisfies the fire protection objectives of DOE
Order 420.1A, and that it has been demonstrated that an equivalent level of fire protection to that
specified in NFPA 801, “Standard for Fire Protection for Facilities Handling Radioactive Material,” has
been provided (Lyle 2002a).

2.2.10 Flammable and Combustible Materials Hazards

Fuel will be required for the excavator and other equipment during project operations. Flammable
hazards include transfer and storage of flammable or combustible liquids in the project operations area.
Portable fire extinguishers with a minimum rating of 10A/60BC shall be strategically located at the
facility to combat Class ABC fires. Portable fire extinguishers will be located in all active project
operations areas, on or near all facility equipment that has exhaust heat sources, and on or near all
equipment capable of generating ignition or having the potential to spark. When storing project
chemicals, MCP-2707, “Compatible Chemical Storage,” will be consulted. The requirements of
MCP-584, “Flammable and Combustible Liquid Storage and Handling,” will be followed at all times.

2.2.10.1 Combustible Materials. Combustible or ignitable materials in contact with or near exhaust
manifolds, catalytic converters, or other ignition sources could result in a fire. The assigned fire protection
engineer should be contacted if questions arise about potential ignition sources. The accumulation of
combustible materials will be strictly controlled in all project operational areas including the surrounding
project and support trailers area. Class A combustibles (¢.g., trash, cardboard, rags, wood, and plastic)
will be properly disposed of in appropriate waste containers. The fire protection engineer also may
conduct periodic site inspections to ensure all fire protection requirements are being met.

2.2.10.2 Flammable and Combustible Liquids. Fuel used at the project for fucling the excavator
and generator(s) must be safely stored, handled, and used. Only portable containers approved by Factory
Mutual and Underwriters Laboratories (labeled with the contents) will be used to store flammable liquids.
All fuel containers will be stored at least 50 ft from any facilities and ignition sources, stored inside an
approved flammable storage cabinet or tank meeting the requirement s of NFPA 30, “Flammable and
Combustible Liquids Code.” Portable motorized equipment (e.g., generators and light plants) will be shut
off and allowed to cool down in accordance with the manufacturer’s operating instructions before being
refueled to minimize the potential for a fuel fire.

2.2.10.3 Welding, Cutting, or Grinding. Personnel conducting welding, cutting, or grinding tasks
may be exposed to molten metal, slag, and flying debris. Additionally, a fire potential exists if
combustible materials are not cleared from the work area. Requirements from PRD-5110, “Welding,
Cutting, and Other Hot Work,” will be followed whenever these types of activities are conducted. This
includes the requirement for a hot work permit (documented on a safe work permit) and designation of a
fire watch.

2.211 Pressurized Systems
Pressurized plant and breathing air systems will be operated in support of project operations. The
hazards presented to personnel, equipment, facilities or the environment because of inadequately designed

or improperly operated pressure systems (vessels) include blast effects, shrapnel, fluid jets, equipment
damage, personnel injury, and death. These systems can include pneumatic, hydraulic, or compressed-gas
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systems. The applicable requirements in PRD-5, “Boilers and Unfired Pressure Vessels,” must be
followed as well as the manufacturer’s operating and maintenance instructions. This includes inspection,
maintenance, and testing of systems and components in accordance with applicable American National
Standards Institute (ANSI) requirements.

All pressure systems will be operated within the designed operating pressure range, which is
typically 10 to 20% less than the maximum allowable working pressure. Additionally, all hoses, fittings,
lines, gauges, and system components will be rated for the system for at least the maximum allowable
working pressure (generally the relief set point). The project safety professional should be consulted
about any questions of pressure systems in use at the project site.

2.212 Cryogenics

Cryogenics may be used in support of project operations for cooling of detectors or other
applications. If required, all cryogenic tasks will be conducted and protective equipment worn in
accordance with MCP-2736. Personal protective equipment will be worn at all times when handling,
transferring, or dispensing cryogenic liquids in accordance with MCP-2736. Additional hazards
associated with cryogenic liquids include the following:

o Pressure buildup: Boiling of liquefied gases within a closed system increases pressure. Cryogenic
liquids will not be contained in a closed system other than an approved Dewar. Cold fingers and
similar devices have exploded when either an ice dam has formed within the apparatus or when
users created a closed system by shutting off all of the valves.

. Oxygen enrichment: Liquid nitrogen may fractionally distill air, causing liquid oxygen to collect
in the cryogenic container. Liquid oxygen increases the combustibility of many materials, creating
potentially explosive conditions. Adequate venting will be provided when working with cryogenic
liquids in a closed system or enclosed space.

o Asphyxiation: If vented into a closed space, a cryogenic liquid will vaporize, displacing oxygen
and possibly causing asphyxia. Cryogenic liquid will not be stored in a closed space.

. Embrittlement: Cryogenic liquids will not be disposed down any drains. Ordinary materials such
as metal or PVC piping may not be able to withstand cryogenic temperatures. Cryogenic liquids
will be allowed to evaporate in a well-ventilated area. Materials exposed to cryogenic temperatures
for long periods or materials that have undergone periodic warming and freezing will be examined
regularly for cracks and warping.

2.213 Compressed Gases

Compressed gases may be used in support of project operations. If used, all cylinders will be used,
stored, handled, and labeled in accordance with PRD-5040, “Handling and Use of Compressed Gases.”
All transportation, handling, storage, and use of compressed-gas cylinders will be conducted in
accordance with the Compressed Gas Association Pamphlet P-1-1965, “Safe Handling of Compressed
Gases” (CGA 1965). Additionally, the assigned project safety professional should be consulted about any
compressed gas cylinder storage, transport, and use issues.

2.2.14 Excavator, Equipment, and Vehicle Hazards

The excavator and forklifts will be used as part of the project operations. Hazards associated with
the operation of the excavator and forklifts include injury to personnel (¢.g., struck by and caught between
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hazards), equipment contact with the RCS, and property damage. All equipment will be operated in the
manner in which it was intended and in accordance with the manufacturer’s instructions or equipment
design. Only authorized qualified personnel will be allowed to operate equipment. Personnel in proximity
to operating equipment must maintain visual communication with the operator and stay out of the arm
swing radius. Personnel also must comply with the applicable requirements of the following:

MCP-2745, “Heavy Industrial Vehicles”

PRD-5123, “Motor Vehicle Safety”

DOE-STD-1090-2001, Chapter 10, “Forklift Trucks.”

Additional safe practices will include the following:

All parked forklifts will have the forklift tines in the lowered position (resting on ground or floor).
All heavy equipment and industrial vehicles will have backup alarms.

Walking directly behind or to the side of equipment without the operator’s knowledge is
prohibited.

While operating equipment in the work area, the equipment operator will maintain communication
with a designated person who will be responsible for providing direct voice contact or approved
standard hand signals. In addition, all facility personnel in the immediate work area will be made
aware of the equipment operations.

All equipment will be operated away from established traffic lanes and personnel access ways
(whenever possible) and will be stored so as not to endanger personnel at any time.

All unattended equipment will have appropriate reflectors or be barricaded if left on or next to
roadways.

All parked equipment will have the parking brake set and chocks will be used when equipment is
parked on inclines.

Personnel will be protected from the excavator swing radius when working inside the RCS. This
may be accomplished by any or a combination of the following as determined appropriate by the
safety professional and documented in work control. The swing radius area may be barricaded or
marked to warn personnel, train personnel on the swing radius and the safe work practices required
for the task and work location, or shutting down the excavator when personnel are working inside
the swing radius area.

2.2.15 Excavation, Surface Penetrations, and Outages

No utilities or lines are buried in the project area to be excavated. Existing Type A and B probes

will be hand excavated to prevent damage until they can be dislodged and set aside during waste retrieval
operations.
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Excavation of the targeted project area will progress in the sequence specified in the “Excavation
Plan and Sequential Process Narrative for the OU 7-10 Glovebox Excavator Method Project (Draft).”™
The basic sequence will involve the following:

o Hand excavation around areas that will be hard to reach with the excavator (e.g., cluster of probes).
A rough estimate of the manually excavated material is 120 ft’ or about two soil sacks.

o The backhoe will remove overburden soils in two passes (depth of 2 ft followed by removal of the
remaining overburden on the next pass) across the entire dig area, and removed overburden soil
will be placed in soil sacks.

Waste excavation will proceed in stages with three discrete sections being excavated in sequence:

o Section 1 will excavate approximately one-half of the total pit volume and will core sample the
underburden within this section

o Section 2 will remove the remaining balance of the waste zone material to be removed and will
core sample the underburden within this section

. Section 3 will expose the underburden in proximity of the P9-20 probe for sampling.

All of the required underburden core sampling will be performed within these sections. A 52%
angle of repose for the excavation will try to be maintained if the excavator is not capable of cutting
vertical faces through the waste.

Modifications to the project structures in support of operations that will require surface
penetrations. No surface penetrations will be allowed or conducted until the area has been evaluated and
an approved subsurface evaluation documented. All surface penetrations and related outages will be
coordinated through the field supervisor and will require submittal of a Form 433.1, “Outage Request.”
The submission of an outage request will not be considered an approval to start the work.

All excavation and surface penetration activities will be conducted and monitored in accordance
with PRD-22, “Excavation and Surface Penctrations,” and 29 CFR 1926, Subpart P, “Excavations.” Key
elements from these requirements include the following:

o Daily inspections of excavations and protective systems (shoring box) will be made by a competent
person (visual inspection from outside the RCS) for evidence of situations that could result in
possible cave-ins, indications of failure of protective systems, hazardous atmospheres, or other
hazardous conditions. An inspection will be conducted by the excavation competent person before
the start of work and as needed throughout the shift. Inspections also will be made following any
hazard-increasing occurrence. These inspections are required only when employee exposure can be
reasonably anticipated.

. Designs of support systems, shield systems, and other protective systems shall be selected and

constructed in accordance with the requirements set forth in 29 CFR 1926, Subpart P. The project
shoring system and excavation method has been designed and approved by a professional engineer.

¢ Jamison, R. Kirt, and Brian D. Preussner, 2002, “Excavation Plan and Sequential Process Narrative for the OU 7-10 Glovebox
Excavator Method Project,” INEEL/EXT-02-00703, Rev. B, INEEL, Bechtel BWXT, LLC, Idaho Falls, Idaho, August 2002.
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. When material or equipment used for protective systems is damaged, a competent person shall
examine the material or equipment and evaluate its suitability for continued use. If the competent
person cannot assure the material or equipment is able to support the intended loads or is otherwise
suitable for safe use, then such material or equipment shall be removed from service, and shall be
evaluated and approved by a registered professional engineer before being returned to service.

2.2.16 Hoisting and Rigging of Equipment

A hoist system in the PGS will be use in support of project operation and maintenance tasks. All
hoisting and rigging operations will be performed in accordance with PRD-160, “Hoisting and Rigging,”
and DOE-STD-1090-01 as applicable for these project operations.

Hoisting and rigging equipment will show evidence of a current inspection (e.g., tag) and be
inspected before use by designated operators. Additionally, if mobile crane or boom trucks are used in
support of project operations, the operator or designated person for mobile cranes or boom trucks will
perform a visual inspection each day or before use (if the crane has not been in regular service) of items
such as, but not limited to, the following:

. All control mechanisms for maladjustment that would interfere with proper operation

L Crane hooks and latches for deformation, cracks, and wear

° Hydraulic systems for proper oil level

. Lines, tanks, valves, pumps, and other parts of air or hydraulic systems for leakage

. Hoist ropes for kinking, crushing, birdcaging, and corrosion

. All anti-two-block, two-block warning, and two-block damage prevention systems for proper
operation.

Note: The operator or other designated person will examine deficiencies and determine whether they
constitute a safety hazard. If deficiencies are found, they will be reported to the safety professional.

2.2.17 Overhead Hazards

Personnel may be exposed to overhead impact (contact) hazards during the course of the project
operations from walking in, between, and around operational equipment and support structures in the
WES, RCS, PGS, and storage buildings.. Sources for these hazards will be identified and mitigated in
accordance with PRD-5103, “Walking and Working Surfaces.” In the case of overhead impact hazards,
they will be marked by using engineering-controls protective systems where there is a potential for falling
debris, in combination with head protection PPE.

2.2,18 Personal Protective Equipment
Wearing PPE will reduce a worker's ability to move freely, see clearly, and hear directions and
noise that might indicate a hazard. In addition, PPE can increase the risk of heat stress. Work activities at

the task site will be modified as necessary to ensure that personnel are able to work safely in the required
PPE. Work-site personnel will comply with PRD-5121, “Personal Protective Equipment,” and MCP-432,
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“Radiological Personal Protective Equipment.” All personnel who wear PPE will be trained in its use and
limitations in accordance with PRD-5121 and 29 CFR 1910, Subpart I, “Personal Protective Equipment.”

2.2.19 Decontamination

Decontamination of waste containers, powered equipment, tools, and WES, RCS, and PGS
components will be required as part of project operations. Decontamination procedures for personnel and
equipment are detailed in Section 11. Potential hazards to personnel conducting decontamination tasks
include back strain; slip, trip, and fall hazards; and cross-contamination from contaminated surfaces.
Additionally, electrical hazards may be present if water is used in areas with exposed electrical cords or
receptacles. Mitigation of these walking working surfaces and electrical hazards are addressed in prior
subsections. If a power washer or heated power washer is used, units will be operated in accordance with
manufacturer’s operating instructions, personnel will wear appropriate PPE to prevent high-pressure spray
injuries, use GFCI protection, and these tasks will only be conducted in approved areas. Personnel will
wear required PPE at all times during decontamination tasks as listed in Section 5 and as listed on the
associated JSA and RWP.

2.3 Environmental Hazards and Mitigation

Potential environmental hazards will present potential hazards to personnel during project
operations. These hazards will be identified and mitigated to the extent possible. This section describes
these environmental hazards and states what procedures and work practices will be followed to mitigate
them.

2.3.1 Noise

Personnel performing project operations activities may be exposed to noise levels from the
excavator trucks, hand tools, and compressors that exceed 85 decibel A-weighted (dBA). For an 8-hour
time-weighted average (TWA), 83 dBA for 10-hour TWA. The effects of high sound levels (noise) may
include the following:

° Personnel being startled, distracted, or fatigued
. Physical damage to the ear and pain and temporary or permanent hearing loss
. Interference with communication that would warn of danger.
Where noise levels are suspected of exceeding 80 dBA, noise measurements will be performed in
accordance with MCP-2719, “Controlling and Monitoring Exposure to Noise,” to determine if personnel

are routinely exposed to noise levels in excess of the applicable TWA (85 dBA for 8 hours of exposure or
lower TWA for 10- or 12-hour work-shift exposures).

Note: Exposures exceeding 8-hours per day will be evaluated by the assigned project IH.

Personnel whose noise exposure routinely meets or exceeds the allowable TWA will be enrolled in
the INEEL Occupational Medical Program (OMP) (or subcontractor hearing conservation program as
applicable). Personnel working on jobs that have noise exposures greater than 85 dBA will be required to
wear hearing protection until noise levels have been evaluated and will continue to wear the hearing
protection specified by the IH until directed otherwise. Hearing protection devices will be selected and
worn in accordance with MCP-2719.
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2.3.2 Heat and Cold Stress and Ultraviolet Light Hazards

Project operational tasks will be conducted during times when there is a potential for both heat and
cold stress that could present a potential hazard to personnel. The assigned IH will be responsible for
obtaining meteorological information to determine if additional heat or cold stress administrative controls
are required. All operations personnel must understand the hazards associated with heat and cold stress
and take preventive measures to minimize the effects. MCP-2704, “Heat and Cold Stress™) guidelines will
be followed when determining work and rest schedules or when to halt work activities because of
temperature extremes.

2.3.21 Heat Stress. High ambient air temperatures can result in increased body temperature, heat
fatigue, heat exhaustion, or heat stroke that can lead to symptoms ranging from physical discomfort, to
unconsciousness, to death. In addition, operational tasks requiring the use of PPE or respiratory protection
prevent the body from cooling. Personnel must inform their supervisor when experiencing any signs or
symptoms of heat stress or observing a fellow employee experiencing such symptoms.

Heat stress stay times will be documented by the IH on the appropriate work control document(s);
that is, an SWP, prejob briefing form, or other when personnel wear PPE that may increase heat body
burden. These stay times will take into account the amount of time spent on a task, the nature of the work
(i.e., light, moderate, or heavy), type of PPE worn, and ambient work temperatures. Table 2-6 lists heat
stress signs and symptoms of exposure.

Individuals showing any of the symptoms of heat exhaustion listed in Table 2-6 shall do the
following:

L Stop work

. Exit or be helped from the work area

o Remove and decontaminate PPE (as applicable)

o Move to sheltered area to rest

. Be provided cool drinking water

o Be monitored by a medic or employee certified in cardiopulmonary resuscitation (CPR) and
first-aid.

Monitoring for heat stress conditions shall be performed in accordance with MCP-2704. Depending
on the ambient weather conditions, work conditions, type of PPE worn, and the physical response of work
operations personnel, the IH shall inform the field supervisor or RCT of necessary adjustments to the
work and rest cycle. Additionally, physiological monitoring may be conducted to determine if personnel
are replenishing liquids fast enough. A supply of cool drinking water will be provided in designated
cating areas and consumed only in these areas. Project personnel may periodically be interviewed by the
IH, RCT, or safety professional to ensure that the controls are effective and that excessive heat exposure
is not occurring. Workers will be encouraged to monitor personal body signs and to take breaks if
symptoms of heat stress occur.
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Table 2-6. Heat stress signs and symptoms of exposure.

Heat-Related
Tllness Signs and Symptoms Emergency Care

Heat rash Red skin rash and reduced Keep the skin clean, change all clothing daily, and
sweating. cover affected areas with powder containing

cornstarch or with plain cornstarch.

Heat cramps Severe muscle cramps and Move the patient to a nearby cool place; give the
exhaustion, sometimes with  patient half-strength electrolytic fluids; if cramps
dizziness or periods of persist, or if signs that are more serious develop, seek
faintness. medical attention.

Heat Rapid, shallow breathing; Move the patient to a nearby cool place, keep the

exhaustion weak pulse; cold, clammy patient at rest, give the patient half-strength
skin; heavy perspiration; electrolytic fluids, treat for shock, and seek medical
total body weakness; attention.
f‘zgmtess that S‘;‘.ne“mes DO NOT TRY TO ADMINISTER FLUIDS TO AN

eads to unconsciousness. UNCONSCIOUS PATIENT.

Heat stroke Deep, then shallow, Cool the patient rapidly. Treat for shock. If cold packs
breathing; rapid, strong or ice bags are available, wrap them and place one
pulse, then rapid, weak bag or pack under each armpit, behind each knee, one

pulse; dry, hot skin; dilated in the groin, one on each wrist and ankle, and one on
pupils; loss of consciousness  each side of the neck. Seek medical attention as
(possible coma); seizures or  rapidly as possible. Monitor the patient’s vital signs
muscular twitching. constantly.

DO NOT ADMINISTER FLUIDS OF ANY KIND.

Note: Heat exhaustion and heat stroke are extremely serious conditions that can result in death and
should be treated as such. The shift supervisor should immediately request an ambulance (777 or
526-1515) be dispatched from the Central Facilities Area (CFA) -1612 medical facility and the affected

individual cooled as described above in Table 2-6 based on the nature of the heat stress illness.

2322 Low Temperatures and Cold Stress. For outdoor project-support operations, personnel
will be exposed to low temperatures during fall and winter months or at other times of the year if
relatively cool ambient temperatures combine with wet or windy conditions. The IH will be responsible
for obtaining meteorological information to determine if additional cold stress administrative controls are
required. Appendices B and C of MCP-2704 discuss the hazards and monitoring of cold stress. Table 2-7
provides the cold stress work and warm-up schedule if cold stress conditions exist (late fall, winter, early
spring). '

Additional cold weather hazards may exist from working on snow- or ice-covered surfaces. Slip,
fall, and material-handling hazards are increased under these conditions. Every effort must be made to

ensure walking surfaces are kept clear of ice. The assigned project safety professional should be notified
immediately if slip or fall hazards are identified at any project location.
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2323 Ultraviolet Light Exposure. Personnel will be exposed to ultraviolet light (UV)

(i.e., sunlight) when conducting project operations outdoors. Sunlight is the main source of UV known to
damage the skin and to cause skin cancer. The amount of UV exposure depends on the strength of the
light, the length of exposure, and whether the skin is protected. No UV rays or suntans are safe. The
following are mitigative actions that should be taken to minimize UV exposure:

. Wear clothing to cover the skin (long pants [no shorts] and long-sleeve or short-sleeve shirt [no
tank tops])
. Apply a sunscreen with a sun protection factor of at least 15 to areas exposed to the sun

. Wear a hat (hard hat where required)

. Wear UV-absorbing safety glasses

. Limit exposure during peak intensity hours of 10 a.m. to 4 p.m. whenever possible.
2.3.3 Confined Spaces

No confined spaces have been identified in the OU 7-10 project operations area. Work in confined
spaces can subject personnel to risks involving engulfment, entrapment, oxygen deficiency, and toxic or
explosive atmospheres. If confined spaces are identified at the OU 7-10 project area, they will be
evaluated in accordance with MCP-2749, “Confined Spaces,” to determine if they are permit-required. If
entry into identified project confined spaces is required, then all requirements of MCP-2749 will be
followed.

2.3.4 Biological Hazards

The project facilities and support buildings and structures provide habitat for various rodents,
insects, and vectors (i.e., organisms that carry disease-causing microorganisms from one host to another).
The potential exists for encountering nesting materials or other biological hazards and vectors. Hantavirus
may be present in the nesting and fecal matter of deer mice. If such materials are disturbed, it can become
airborme and create a potential inhalation pathway for the virus. Contact and improper removal of these
materials may provide additional inhalation exposure risks.

If suspected rodent nesting or excrement material is encountered, the assigned IH will be notified
immediately and no attempt will be made to remove or to clean the area. Following an evaluation of
the area, disinfection and removal of such material will be conducted in accordance with MCP-2750,
“Preventing Hantavirus Infection.”

Snakes, insects, and arachnids (e.g., spiders, ticks, and mosquitoes) also may be encountered at the
project. Common areas to avoid include material stacking and staging areas, under existing structures
(e.g., trailers and buildings), under boxes, and other areas that provide shelter. Protective clothing will
generally prevent insects from direct contact with the skin. If potentially dangerous snakes or spiders are
found or are suspected of being present, warn others, keep clear, and contact the assigned IH for
additional guidance as required.

Insect repellant (DEET or equivalent) may be required. Areas where standing water has
accumulated (e.g., evaporation ponds) provide breeding grounds for mosquitoes and should be avoided.
In cases where a large area of standing water is encountered, it may be necessary to pump the water out of
the declivity (areas other than the established SDA ditches and silt basin).
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2.3.5 Inclement Weather Conditions

- When inclement or adverse weather conditions develop that may pose a threat to persons or
property at the project area (e.g., sustained strong winds 25 mph or greater, electrical storms, heavy
precipitation, or extreme heat or cold) these conditions will be evaluated and a decision made by the IH,
safety professional, RCT, and other operations personnel, as appropriate, to stop work, employ
compensatory measures or proceed with operations. The shift supervisor and operations personnel shall
comply with INEEL MCPs and facility work control documents and design requirements that specify
limits for project operations.

During all project activities, assigned health and safety professionals in consultation with RadCon
and the shift supervisor will determine if wind or other weather conditions pose unacceptable hazards to
personnel or the environment.

2.4 Other Project Hazards

Project personnel should continually look for potential hazards and immediately inform the shift
supervisor or other operations lead personnel of the hazards so that action can be taken to correct
the condition. All personnel have the authority to initiate STOP WORK actions in accordance with
MCP-553, “Stop Work Authority,” if it is perceived that an imminent safety or health hazard exists or
take corrective actions within the scope of the work control authorization documents to correct minor
safety or health hazards and then inform the shift supervisor.

Personnel working at the project are responsible to use safe-work practices, report unsafe working
conditions, near misses or acts, and exercise good housekeeping habits during project operations with
respect to tools, equipment, and waste.

2.5 Site Inspections

The shift supervisor, IH, safety professional, RCT, and operations personnel may participate in
project site inspections during the work control preparation stage of the project (e.g., the hazard
identification and verification walkdowns), and conduct self-assessments or other inspections.
Additionally, periodic safety inspections will be performed by the operations supervisors and assigned
health and safety professionals in accordance with MCP-3449, “Safety and Health Inspections.”

Targeted or required self-assessments will be performed during project operations in accordance
with MCP-8, “Self-Assessment Process for Continuous Improvement,” as directed by the operations
manager or shift supervisor. All inspections and assessments will be documented and available for review
by the shift supervisor, as a minimum. Health and safety professionals present during project operations
may, at any time, recommend changes in work habits to the shift supervisor. However, all changes that
may affect the facility written work control documents (e.g., HASP, JSAs, RWPs, SWPs, and work
orders) must have concurrence from the appropriate operations technical discipline representative onsite
and a Form 412.11, 2001, “Document Management Control Systems (DMCS) Document Action Request
(DAR),” prepared for the applicable document as required.
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